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WASHING OF SOILS AND METHODS OF 
PREVENTION 


By J. G-. hosier, Chief in Soil Physics, and 
A. F. GUSTAFSON, ^sistant Chief in Soil Physics 

From careful measurements made of twenty-seven counties in 
various parts of Illinois, it has been determined that the state consists 
of approximately two-thirds prairie land and one-third timber land. 
A considerable proportion of the latter is rolling or hilly, but there 
is also much timber bottom land and some level timber upland. The 
total area of the state is 56,650 square miles, or more than 36 million 
acres. Of this large area, about five and one-half million acres are 
rolling or hilly and subject to serious erosion. A large part of this 
land can be cultivated and cropped, but every practical means should 
be employed to prevent its rapid ruin by erosion. 

Some Illinois land has already been completely ruined. Aban- 
doned fields, impoverished by erosion beyond all possibility of reclam- 
ation by ordinary methods, are now to be found, especially in the 
broken and hilly areas of the southern half of the state. In most 
cases this land should never have been deprived of its protecting 
forest, the chief thing that made it valuable in the first place. 
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Table 1.— Approximate Area op Broken and Hilly Land in the CotTNugg 
OP Illinois Covered by the Soil Survey Previous to 1917 


County 

Total area 
of county 

Area of 
broken and 
hilly land 

Percentage ^ 
broken and 
billy land 


sq. mi. 

sq. mi. 

percent 

Adams 

833.00 

233.00 

28.00 

Alexander 

290.00 

88.00 

30.00 

Bond 

371.88 

74.48 

20.01 

Boone 

288.00 

i 10.00 

3.47 

Brown 

300.00 

130.00 

43.30 

Bureau 

877.00 

i 79.80 

9.00 

Champaign 

988.15 

3.06 

.31 

Clay 

467.73 

1 69.25 

14.85 

Clinton 

498.00 

15.25 

2.50 

Cook 

963.00 

, 11.00 

1.14 

Crawford 

453.00 

25.02 

5.52 

Cumberland 

340.43 

34.98 

10.28 

DeKalb 

632.70 

.43 

.07 

DeWitt 

i 406.00 

19.00 

4,75 

Douglas 

420.00 

1.50 

.36 

DuPage 

1 326.98 

7.57 

2.32 

Edgar 

617.27 

45.41 

7.36 

Edwards 

218,41 

55.71 

25.95 

Franklin 

436.00 

30.00 

6,88 

Grundy 

429.00 

3.00 

.70 

Hamilton 

438,00 

83.00 

18.70 

Hancock 

765.00 

200.00 

26.14 

Hardin ' 

168.00 

132.90 

79.10 

Henderson 

374.00 

54.00 

14.43 

Iroquois 

1 123.00 

2.00 

,18 

Jackson 

558.00 

252.00 

47.00 

Jersey 

360.00 ' 

*151.20 

42.00 

Jo Daviess 

656.00 

421.00 

64,20 

Johnson 1 

336.00 

227.07 

67.60 

Kane 

513.14 

6.38 

1.24 

Kankakee 

670.13 

.92 ' 

,14 

Knox ... 

720.69 

133.71 

18,56 

Lake 

482,82 

38.50 

7.98 

LaSalle 

1 166.83 

41.12 

3.55 

LawTence 

362.00 

44.25 

1.17 

Livingston 

1 030.00 

1.50 

.14 

McDonough 

573.94 

144.41 

25.16 

McHenry 

609.52 

4.92 

.81 

McLean 

1 168.60 

27.43 

2.35 

Macon 

606.00 

19.30 

3.36 

Marion 

570.00 

46.75 

8.20 

Mason ^ 

553.99 

10.01 

1,81 

Massac 

238.00 

100.00 

42,00 

Monroe ^ 

385.00 

130.00 

33.30 

Montgomery 

702.00 

64.00 

9.10 
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it is difficult to compare the results obtained from the various 
i-utiiods of treatment on the different series because of the variation 
ill ilie soil, but it can be said that any system that conserves the soil 
will aid in maintaining the crop yields. Table 12 givefe by periods 
rii,. crop yields obtained under the different methods of management. 


12.— Annual Crop Yields Obtained under* Different Methods of 
Management to Reduce Erosion: Vienna Field 


Years 

Terrace 

(A) 

Embankments and 
hillside ditches 
(B) 

Organic matter, deep 
contour plowing, 
and contour 
planting (C) 

Check 

(D) 

Corn (Bashels per acre) 

Hido-os 

28.3 

29.1 

24.5 

20.41 

nioo-11 

37.7 

36.5 . 

35.1 

10.71 

1102-15 

23.4 

25,6 

26.8 

12.12 

AvtTa<rc 

29.2 

29.9 

• 28,6 

14.1 


Wheat (Bushels per acre) 


11)1)7-09 i 

8,3 ! 

7.9 1 

10.0 1 

3.51 

1910-12 

9.2 

13.7 1 

12.3 1 

! 5.71 

1 HI 3-1 5 

7.6 

13.3 j 

12.8 

1 6.3 

Average i 

8.6 

11.6 

11.7 

5.3 

Clover (Tons per acre) 

lunr-S 10-13* 

1 .62 

1 1.00 

1 .90 

1 .21 


Tivu yeur avevage. Three-year average. 


Tlie average yield of corn for 1912 to 1915 was less than for 1906 
In l!)(i.S ill every case except where the organic matter was increased. 
Tiiis was due in part to the three dry seasons during the 1912 to 1915 
hTi'd. Series C and D were on either side of a draw extending north 
<111(1 suuth, 0 facing w^est and li cast Series C received manure in 
ii'Mitinii to the eowpeas and residues turned under, and every effort 
'v;!s made to prevent washing, tho this was not successful in all cases, 
•"'t rius 1). of which no particular care was taken, is now almost worth- 
hss iicenuse of gullying (Fig. 30). Table 13 gives the average yields 
tur file four series, based on all comparable yields. 


i Aio.j' lo. -Average op Comparable Yields, Vienna Field: 1906-1915 


('rops 

torn (Ijii. peFacre)TT77 
'wioat Hiu. per acre) . . 

^ jcrjtmis per acre) . . 


Years 

1 

! Scries 

A 

1 B 

1 c i 

i D 

^ 1 

31.4 1 

32.4 i 

27.9 1 

14.1 

7 1 

9.0 1 

12.7 i 

11.7 , 

4.6 

3 1 

0.68 ; 

0.97 

0.80 

0.21 


Jlie average yield of corn for the protected series (A, B, and C) 
olM) bushels per acre, as against 14.1 bushels for series D ; wheat 
}ui({e(l 11.1 bushels in comparison with 4.6 bushels, and clover 0.82 
in comparison with 0.21 ton. 
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Fig. 30. — View op Part op Series D, 1916, Vienna Experiment Field 
Note badly eroded condition. 


The best biennial legume for soil improvement on eroded land 
ia sweet clover, because as already stated, it catches readily and makes 
a large growth of both top and root. The second season’s growth 
begins sufficiently early so that if desired a considerable amount may 
be plowed under for corn the same season (see Fig. 31). 

The comparison between Series C and Series D may be somewhat 
in favor of C since C received some manure. Series A, however, was 
washed as badly as D in all except the northeast and southeast parts, 
and aside from terracing received the same treatment as D. The dif- 
ference in yields here is almost as striking as between C and D. As 
an average of the comparable yields, A produced 31.4 bushels of corn 
per acre and D, 14.1 bushels ; A produced 9.0 bushels of wheat and D, 
4.6 bushels ; A produced .68 ton of clover and D, .21 ton. Reclaiming 
and reducing erosion resulted in an increase of 17.3 bushels of coni 
per acre, 4.4 bushels of wheat, and .47 ton of clover hay. 

Figuring corn at 60 cents and wheat at 80 cents per bushel and 
clover hay at $7 per ton, the value of the increase due to reclamation 
and control of erosion for one four-year rotation is $17.19. These 
three crops represent the total yield per acre, as the cowpeas were 
turned under. The average annual gain per acre is $4.30; w^hich 
would mean $172 a year from forty acres, and $1,720 in ten years 
from forty acres. 

The expense of reclaiming the land, which for series A and B 
consisted in filling gullies and building terraces and embankments, 
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Table 1 . — Cenduded 


County i 

Total area 
of county 

1 Area of j 
broken and 
hilly land 

Percentage of 

1 broken and 
hilly land • 


^q. mi. 

sq, mi. 

! percent 

Moultrie 

341.06 j 

2.19 j 

.64 

f)<ik ■ 

768.00 

3)00 1 

4.69 

Pforia 

620.60 

172 59 

27.81 

Pftrv 

430.00 

86.00 

1 20,00 

Pike 

798.89 

381.78 

1 47.79 

Rieiiland 

360.00 i 

45.75 

12.80 

Rode Island 

441,00 

109. 00» i 

24.77 

,S;iline 

377.56 

101.11 i 

26.78 

Sangamon 

869.48 

59.08 i 

6.78 

Seott 

245.28 

51.50 i 

20.99 

Sheihy 

780.00 

70.00 

9.00 

St. Clair 

680.00 

'29.00 

19.00 

Tazewell 

646.91 

67.18 

10.39 

VVrrnilion 

928,00 

36.00 

4.05 

Wfiitc 

512.00 

42.00 

8.30 

White.side i 

700.09 

74.24 i 

10.59 

Winnebago j 

515.66 

37.17 1 

7.21 

Total ] 

35 291.74 

5 365.04 1 



.V verage for area surveyed 15.20 


Besides the broken and hilly land, there is a large area of undu- 
lating to rolling land, both timber and prairie, that has not been 
badly damaged as yet, but which with continued cropping and con- 
scqiiotit loss of organic matter is becoming more and more subject to 
injurious surface erosion. The area of undulating timber soil is 
approximately the same as that of the* hilly land, shown in Table 1. 

In the sixty-two counties of Illinois that have been covered by the 
detailed soil survey, 15.2 percent of the land, as an average, is of such 
a character that it is subject to serious damage from surface washing. 
Talde 1 gives the area of these counties, together with the area and 
the percentage of broken and hilly land in each. 
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Fig. 2. — A Gully in McHenry County 
Even gravelly glacial mate vial erodes badly under certain conditions. 



Fig. 3.— Erosion in Ogle County 

Not a bad slope, but even tbe comparatively low rainfall of northcri) 
nois, considerable damage may be done when gullies are neglected. 
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Pii;. 4 — Advanced Stage of Erosion in Adams County, Due to a Substratum 
OF Incoherent Sand 

RAINFALL IN ILLINOIS 

Illinois lies in the belt of prevailing westerly winds. Much of 
tlio mill fall comes in moderate or gentle rains, during which a large 
lo-ojiurtion of the water enters the soil, but in the summer particu- 
larly tliere are very heavy rains, and as the soil is unable to absorb so 
iitiK'li water in such a short time, much of it runs off the sloping land. 
From Table 2, which shows the average rainfall by seasons in the 
various sections of the state, it will be seen that the greatest rainfall 
is in the spring and summer months, when the soil is in the best 
(•''lulition to absorb water; but in spite of this fact there is an enor- 
liious run-off from the rolling land of the state. 


Tadle 2. — Average Seasonal Rainfall in Illinois 


District | 

Winter j 

Spring 

1 Slimmer 

1 Autumn 

1 ‘Atrcme northern^ . . . ! 

^ '■ntral-northern^ ... 1 

Ccntr.al- . . 

inches 
! 5.44 
! 5.80 
6.82 
8,80 
10.66 

j>erceni\ 
' 16.0 j 
10.8 
18.0 : 
21,2 
24.8 

inches 
! 9.34 
' 9.61 
10.43 
11.75, 
12.381 

percent, 
! 27,4 
27.9 
27.9 
28.3 
28.5 

i inches 

1 11.22 
10.75 
11.04 

11 . 75 ; 
: 10 . 70 ! 

percent 

33.0 

31.6 

30.7 
28.3 

24.7 1 

inches 

7.99 

8.11 

8.60 

9.18 

9,54 

percent 
! 23.6 
23.7 
23.4 
22.2 
22.0 

^ ''lUral-southftrn^ 

Fxrr<'iiic southern^ 


to 1915. ify 1915^ 
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RUN-OFF 

The extent to which washing occurs depends upon the amount of 
surface run-off. The amount of run-off and the effect which it has 
depends to a large extent upon the character of the soil and subsoil, 
the length and steepness of the slope, the tillage practiced, and the 
vegetation growing upon it. Because of these many varying condi- 
tions, it is difficult to compute the amount of run-off. (Considerable 
work has been done, however, which may form the basis for a fair 
estimate. Table 3 gives the results of the work of Mr. F. H. Newell, 
formerly Chief Hydrographer of the U. S. Geological Survey. 


Table 3. — Percentage of Run-Off from the Savannah, Connecticut, and 
Potomac River Basins 


Basin 

Time 

Percentage of 
rainfall carried 
off in drainage 

Savannah river i 

1884 to 1891 

1 13 years 
( 1886 to 1891 

48.9 

66,5 

53.0 

Connecticut river 

Potomac river 


It has been estimated that for broad valleys and gentle slopes in 
open country, a mean annual rainfall of 50 inches gives an annual 
run-off of about 25 inches, or 50 percent of the total rainfall. Where 
the rainfall is 40 inches, the run-off is about 15 inches, or *37.5 percent; 
and where the rainfall is 30 inches, the run-off is about 8 inches, or 26.6 
percent. Greenleaf estimates the average run-off for the Illinois river 
basin at about 24 percent of the total rainfall of the catchment area. 
Leverett estimates the inin-off for the entire state of Illinois at about 
21 percent of the rainfall. 

The work of the Illinois State Geological Survey shows that the 
run-off for the Spoon river basin is 21.5 percent of the total rainfall; 
for the Embarrass river basin, 25 percent; and for the Kaskaskia, 37.9 
percent. Table 4 will be of interest as showing the run-off in tlie 
Kaskaskia river basin for the years 1907 to 1909. The very high 


Table 4, — Rainfall and Run-Off in the Kaskaskia River Basin, 1907-1009 



1907 1 

i 1908 

1909 

1 Average 

Rainfall, inches 

41.80 

i 38,22 

48.48 

42.8 

Run-off, inches 

13.52 

i 19,20 1 

15.07 

1 15 9 

Percentage of rainfall lost as run-off 

32.34 

1 50.23 1 

31.08 

37.9 


run-off in 1908 was due to the extremely heavy rainfall during Feb- 
ruary, April, and May, when it amounted to 19.57 inches, or more 
than the total for the rest of the year. The rainfall during May alone 
was 9.55 inches, or 25 percent of the total for the year. 
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If the Illinois river basin, with its extensive areas of level to gently 
lollin'^ land, has a run-off amounting to 24 percent of the annual 
va inf all, it is certainly conservative to say that the hilly and broken 
land of the state with perfect surface drainage and slowly pervious 
>uil, suffers at least twice as much loss of water. 

WORK OP MOVING WATER 

If a current of water with a given velocity is capable of causing a 
( crtaiii amount of erosion, it will be able to do four times as much 
wojk if the velocity of the current is doubled. If it is able to carry 
a cei-taiii amount of material at a given velocity, it will be capable of 
cjiirving thirty 'two times as much with a doubled velocity. If a 
slawly moving stream carries particles of a certain size, it will carry 
j,:ii tic'lcs sixty-four times as large when the velocity is twice as great. 
Wlu'ti a solid is immersed in water it loses weight equal to the weight 
of liie water displaced by it, thus making the material relatively lighter 
ill water than in air, and consequently more easily moved. 

Considering the above laws of physics, it will be seen how power- 
ful an agent is moving water for loosening and carrying away soil 
jiintcrial. 

Since the destructive work of water upon soil depends directly 
111)011 the amount and velocity of the water running over the surface, 
|trut('ctive and preventive measures should, as a rule, include methods 
loi* diminishing the amount and velocity of the run-off. 

KINDS OP EROSION 

The erosion produced by run-off is of two kinds: (1) sheet 
f'i'osion, or general surface washing; and (2) gullying, of which there 
■ii'*' two phases — head-water erosion and waterfall erosion. 

In sheet erosion, the w^ter moves over a uniformly sloping sur- 
face, and if the soil and vegetative covering are uniform, the amount 
<'f niatorial removed will be practically the same for all points. This 
f" I'll I of washing results in the removal of the surface soil and in the 
uoadual reduction of fertility. It occurs to a greater or less extent 
m practically mery field. 

Ordinarily, however, the process of ivashing is not so simple as 

More frequently the slope is not uniform, but contains small draws 
*11 ^vhich the water collects, giving to the run-olf greater velocity 
■‘lid consequently greater erosive power. The water flowing in these 
draws soon forms a gully. The effect at first is usually greatest to- 
’^Jird the lower end of the draw, because of the larger volume of water, 
h^cntually, how^ever, the eroding action of the water increases the 
■ icepness of the upper part of the slope, so that even with a smaller 
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volume of water a large amount of work is done, and the gully gradu- 
ally eats its way up the slope by what is called head-water erosion. 

A draw is not always necessary for the beginning of gullies, but 
there must be something to give direction to the water. On uniform 
slopes they may be started by very simple agencies. Tunnels made 
by moles, the tracks of wagon wheels, or paths made by cows, pigs, 
or sheep may afford the small beginning— and nature will do the rest. 

The waterfall type of erosion occurs where the surface material 
to a depth of two to four feet is more resistant than that beneath. If 
by any means a waterfall should start, as is often the case where water 
runs into a ditch or ravine, the undermining action of the water as it 
falls over the low precipice causes masses of the surface to break off 
and fall into the gully. This loosened material is carried away and the 
process repeated. By this means the waterfall slowly moves up the 
slope, leaving a narrow gully with very steep sides. The waterfall 
may vary from three to twenty feet in height, but it is usually four 
to six feet. 

These waterfalls arc most apt to occur in meadows and pastures 
where the grass roots make a resistant surface, altho any soil underlain 
by loose, incoherent material may erode in this way regardless of 
the method of cropping. The unprotected outlet of a tile ditch may 



Fig. 5.— Head of Gorge Shown in Fig. 6 

Note the coniUtion of the tile outlet. The water undermines the tile by carry 
ng away the incoherent sand at -f • 
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furnish the necessary beginning, especially where the water at the 
Olid of the tile has a drop of several feet (see Figs, 5 and 6). Fig. 7 
shows a well-protected tile outlet. 



Fig, 6,— a Gorge in Mason County 

This started about tTrcnty years ago from a aegleeted tile outlet. The 

^«der from the tile ivashcd a ditch, slowly undemiiuod the end of the tile, and 
'.icliod up about 30 rods, forming a gorge from 40 to 50 feet deep. At the head 
ot this gorge the tilo branched, and two gorges started, Ono of these is now 
'I* rods long, from 50 to 70 feet wide, and from 25 to 35 feet deep. A concrete 
' am has been placed near its head to stop further encroachment (Fig, 20), The 
extended about 40 rods and is from 30 to 50 feet wdde and from 
T' deep. Near the end of this gorge the tile again branches, and two 

ofTr these have advanced 4 to 6 rods along the tiles. At a depth 

T-i n*? ^ stratum of fine, incoherent sand, which w^ashes out very 

^ ‘ J .S allowing the unsupported surface to cave in (Fig. 5). 
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EFFECTS OF EEOSION 

Loss OF Organic Matter, Nitrogen, and Phosphorus 

Nothing will completely ruin land more quickly than erosion, 
especially gullying. A great many fields have already been abandoned 
from this cause. A single season or even a single rain may produce 
gullies that cannot be crossed with ordinary farm implements. Unless 
erosion is practically stopped, the land soon becomes almost worthless 
(see Fig. 9). 

While sheet washing may not ruin land so quickly and so com* 
pletely as gullying, yet much more dapiage is done by it because it 
occurs over a much greater area. This type of erosion takes place to a 
damaging extent on the undulating land, and to a greater extent upon 
the more rolling and hilly lands. Prairie soils are not subject to so 
much erosion as timber soils, since their higher organic-matter content 
protects them to a considerable degree. 

The first effect of erosion is to remove the surface soil. Since 
this commonly contains a larger supply of organic matter, nitrogen, 
and phosphorus than any other stratum, its removal naturally loAvors 
the plant-food content in the type of soil most subject to erosion, and 
increases it in the one receiving the wash. 

Hilly timber land is naturally deficient in organic matter, and 
after it has been cleared and cultivated the run-off soon removes a very 
large part of the surface soil and along with it the organic mattci’ 
and the two most important elements of plant food, nitrogen and 
phosphorus. It should be noted, however, that soils naturally subject 
to erosion, such as yellow silt loam, may contain as much or even 



Pig. 7.— ‘A Wbll*peotected Tile Outle^j 




Fifl. 8 — Waterfall Krosion on Pasture Land in Ogle County 



Pig. 9. — Effects of Sheet Wa.shing, Pike County 

JiifTc iiliosphonis in the subsoil or the subsui’face than in the surface, 
ev('U wlic-n equal weights are considered. 

'falhc 5 shows the amount of organic matter, nitrogen, and phos- 
plioi us ill the surface stratum of each of the two representative timber 
soils ill the state and of the bottom land receiving their wash. Yel- 
suffered much from washing, but yellow 
loam is generally badly eroded. The abandoned land is usually 
iViA latter type. Tbe bottom land receives mucb sediment from the 
MTi.iw-gray silt loam areas and some from other less rolling types, 
but it receives perhaps even more from the yellow silt loam. 
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Table 5.— Organic Matter, Nitrogen, and PHOSPHORua in the Surface 
Stratum op Representative Timber Soils and the Bottom 
Land Receiving Their Wash 


2 million pounds of surface soil per acre (0 - 6 ^ inches) 


County 

Velio w^ay silt loam 

1 (undulating) 

Yellow silt loam 
(hilly) 

Bottom land 
(small streams) 


OM 1 

i N 

P 1 

OM 

N 

P 

OM 

N ^ 


! 


Ihs. 

lbs. 

tons 

lbs. 

lbs. 

tons 

lbs. i 

lbs. 

Bond. 

22,8 ! 

2 630 

470 

19.1 

2 068 

696 

25.4 

2 605 

1 370 

Clay 

16.9 ' 

1 650 

550 

14.7 i 

1 540 

510 

25.1 

2 805 

1 050 

Hardin 

13.4 

1520 

870 

11.0 

1250 

840 

11.6 

1 195 

615 

Kankakee 

20,9 

2 710 ' 

810 

20.7 ^ 

2 040 

720 ' 

97.1 

9 020 

1560 

Knox ^ 

22.4 

2 440 1 

860 

21,9 

2 330 

820 

52.4 

4 910 ' 

1 790 

Lake 

27.8 

2 720 ' 

750 

18.1 

1 880 

720 

77,1 

8 190 

1 490 

LiuSalle 

28.1 ^ 

2 527 

1033 

20.7 

2 093 ^ 

773 

36.7 

4 440 

1 260 

McDonough ... 

20.7 

2 620 

880 

18,4 

2 140 

830 

40.5 

4 580 

1740 

McLean 

29.0 1 

2 940 

1 050 

15.3 

1 650 

750 

62.8 ' 

6 300 

1940 

Moultrie 

24.3 

2 310 

680 

16.6 

, 1 580 

480 

28.6 

3 390 

940 

Pike 

i 22.0 

2 120 

780 

14.8 

: 1 590 

730 

; 34.8 

3 230 

1 150 

Sangamon 

22.6 

2 300 

j 1010 

8.8 

920 

820 

44.0 

4 450 

1 630 

Tazewell 

20.1 

2 020 

1 850 

15.3 

1 1 710 

840 

1 35.9 

3 820 

1255 

Winnebago . , . 

19.6 

2 200 

: 870 

24.8 

2 480 

910 

63.1 

i 6 770 

i 1860 

Average 

23 . l ' 

2 330 

819 

~ 17.1 

1805 

i 746 

45 . 3 i 

, 4 693 

i 1403 


This Uble shows that in the surface 6% inches yellow-gray silt 
loam contains an average of 23.1 tons of organic matter per acre; 
yellow silt loam, 17.1 tons; and the bottom land, 45.3 tons. The nitro- 
gen and phosphorus content in the surface soil of these three types 
varies in this same order, the types containing respectively 2,330, 1,805, 
and 4,693 pounds of nitrogen; and 819, 746, and 1,403 pounds of 
phosphorus per acre. A nitrogen content of only 1,805 pounds per 


Table 6.— Organic Matter, Nitrogen, and Phosphorus in the Subsurface 
Stratum of Representative Timber Soils 
4 million pounds of subsurface soil per acre (6^-20 inches) 


County 1 

Yellow-gray silt loam 
i (undulating) 

Yellow silt loam 

1 (6iUy) 


OM 1 

N 1 

P 

OM 

1 N 

F 


tons 1 

lbs. 

lbs. 

tons 

lbs. 

lbs. 

Bond 

18.2 

2 600 ' 

1 340 

14.7 

1 2120 

1270 

Clay 

11.8 

1 520 ' 

860 

13.6 

1 830 

790 

Hardin 

11.7 

1 500 

1820 

8.2 

1390 

1930 

Kankakee 

20.7 

2 710 i 

1 280 

17.4 

2 160 

1 400 

Knox 

14.5 

2 210 ' 

1420 

14.7 

i 1870 

1 610 

Lake 

22.6 

2 630 

1 300 

20.7 

1 2 720 

1620 

LaSalle 

20,7 

2 280 ! 

1 907 

15.5 

2 280 

1387 

McDonough 

15.0 

2 150 

1 420 

11.5 

1 1960 

1700 

McLean 

19.3 

2 710 ^ 

1490 

13.1 

1 2 020 

1540 

Moultrie 

15.1 

2 040 1 

1 100 

14.8 

1 720 

1 200 

Pike 

24.5 

2 140 ! 

1370 

12.6 

i 1600 

1560 

Sangamon 

14.5 ! 

2150 

1760 

11.5 

: 1540 

1880 

Tazewell 

12.9 

2 090 ! 

1 580 

11.7 

I 1650 

1670 

Winnebago 

14.0 

2 220 1 

1820 

i 25.9 

[ 2 980 

218 ^ 

Average 

16.8 1 

2 210 1 

1462 

i 14.7 

1990 

1 1 553 ^ 
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acre is not sufficient to produce profitable crops. If that amount is 
not a sufficient reserve from which to grow fair and profitable crops, 
w hat can be expected from a soil whose nitrogen content has been re- 
duced by washing to one-half the above amount, a condition which is 
produced when the surface soil is removed by erosion (see Table 6). 
Ill comparing the figures* in Table 5 and Table 6, it will be well to 
remember that the subsurface stratum is twice the thickness of the 
surface layer ; so that in the subsurface of yellow silt loam, for example, 
there are but 995 pounds of nitrogen in a stratum of the same thick- 
ness as the surface stratum. 

■Changes in the Physical Character op the Soil 

Two distinct changes in the physical character of the soil are 
produced by erosion: first, a change in color; and second, a change 
ill the physical composition, or texture. 

The surface soil of the rolling timber types has a brownish yellow 
color, owing to the mixture of organic matter and iron oxid. When 
erosion takes place, the yellow or reddish yellow subsurface or subsoil 
is exposed. The effect is to slightly reduce the temperature of the 
soil, since yellow soils do not absorb heat so readily as the darker 
colored soils. 

The most important change in physical character is that of tex- 
ture. The surface soil is usually a mealy, friable, silt loam, easy to 
work, The subsoil is often a somewhat tenacious, yellow clayey silt 
or silty clay, and when this is exposed by erosion it foms a soil that 
is very difficult to plow and still more difficult to reduce to a condition 
of good tilth for a seed bed. The physical condition of this subsoil 
renders it a slow absorbent of water, so that the run-off is actually 
increased by erosion. 
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METHODS OF REDUCING EROSION 

It would commonly be taken for granted that the thing of first 
importance in reducing erosion is the preventing of the formation 
of gullies in cultivated fields, but this is not the case. The beginning of 
the trouble is usually due to sheet washing, and as a rule gullying 
occurs in the later stages of the general process of land ruin. If we 
can prevent sheet washing, we shall very largely lessen gullying in 
cultivated fields. 


Reducing Sheet Washing 

Five general methods are employed for the prevention of sheet 
washing: (1) growing cover crops, in order to decrease the move- 
ment of water and soil ; (2) increasing the organic-matter content, in 
order to bind the soil particles together; (3) using methods of tillage 
which will check the velocity of the run-off and cause greater absorp- 
tion; (4) tiling in order to increase the porosity of the soil and con- 
duct the water thru safe channels; and (5) constructing terraces and 
embankments which encourage the absorption of the rainfall or so 
modify the slope of the land as to conduct the surplus water off at 
a grade that will cause little or no washing. 

1. Cover Crops , — In the management of rolling land, a rota- 
tion should be adopted that will keep the land in pasture and meadow 
during a large part of the time, or that will at least keep a covering of 
vegetation on the soil as much of the time as possible. Before these 
rolling and hilly lands were brought under cultivation, they were 
largely covered with vegetation of some form. The leaves of trees 
and fallen branches, together with the smaller plants, formed a cov- 
ering that did much to prevent the soil from washing. The rainfall 
was held by the layer of leaves and mold, and the water was allowed to 
pass off slowly to the streams. But as soon as the protecting forest 
was removed, the water ran off in a flood almost as soon as it fell. 
The upland timber soils of the state were usually in poor physical 
condition when first put under cultivation, or became so after a few 
years of cropping, and consequently percolation is comparatively slow. 

If a cultivated crop is grown, such as com, a cover crop should 
be put in just before or after the last cultivation, to protect the soil 
from washing during the fall, winter, and spring. Rye is one of the 
best cover crops for this purpose because it lives thru the winter 
and makes a fair growth of top and an abundance of fine, fibrous roots 
that hold the soil particles in place. It may be left for green manure 
or pasture in the spring. A mixture of rye and sweet clover may prove 
better than rye alone. 
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Cowpeas may be used as a cover crop with fair success, especially 
iu the southern part of the state, but they do not have the binding 
power of rye and are killed by frost. The clovers, either sweet, red, or 
nisike, may make sufficient growth during favorable seasons to protect 
till* soil during the winter and spring, but they are not so sure as rye 
unless the soil is treated or especially adapted to them. Besides, much 
Ml* this rolling land in southern Illinois is sour and must be sweetened 
with ground limestone before clover will do its best. 

As already stated, these legumes, aside from their value as cover 
riops, are also very beneficial to the soil for the nitrogen they supply. 
Tho clover may be left and turned under as a green manure in time 
tn plant another crop, such as corn, or it may he harvested or pastured, 
()]', what is better still from the standpoint of soil improvement, the 
t tit ire crop may be turned under. It must always be borne in mind, 
liowcver, that a large growth of clover removes a very large amount 
(it moisture from the soil, and when turned under as gi*een. manure in 
(Ifv seasons it may leave the soil so dry that the succeeding crop will 
siilTer. 

Ill general, any crop may be grown as a cover crop that will 
furnish sufficient material both of top and roots to hold the soil in 
[ilai-c. The seeding of rye and timothy in the fall, with I’ed clover and 
alsiko in the spring, followed by pasturing, is one of the very best 
itif'lhods of treatment. Crab grass in corn may make a good cover 
also. 

Much of the rolling and hilly land of the state should be kept in 
licrmanent blue-grass pasture (see Fig. 10). If sweet, alsike, or white 
clover can be grown along with the blue grass, much better results will 
1)0 obtained. The binding power of blue-grass roots is very great, 
aiul gullying is almost entirely prevented except when waterfalls start 



lo.—A Good Way to Manage Hilly Land is TO Keep it in Permanent 
BLU£*GBASS PASTUR£ 
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(see Fig. 8) and gullies advance by head-water erosion. If blue grass 
only is grown, the soil becomes very compact, so that comparatively 
little rainfall will be absorbed. At most, the amount absorbed is 
small. Clovers, and particularly sweet clover, with its deep roots, 
loosen the soil, keeping it in good condition. Besides, the clovers 
furnish nitrogen for the grass. 

2. Increasing ike Organic^Matter Content , — In the management 
of the soils of rolling land, it is important to add organic matter, not 
only because of the effect it has in preventing washing and in pro- 
ducing good tilth, but also because it increases the moisture capacity, 
conserves the moisture, aids ventilation, and furnishes a supply of 
nitrogen for the plant (see Fig. 11). One of the effects of organic 



Fig. 11. — Wheat aetek: Clover 

Farm of A. P. Schroeder, Pulaski county. Showiug possibilities of production 
on rolling land. 


matter on a soil is to teep it loose and porous by forming granules. la 
this condition the soil will readily absorb water and the run-off will 
be greatly reduced. A granular soil will not erode to any considerable 
extent, not only because there is less run-off, but also because the gran* 
ules are too large to be moved readily by water. The organic matter 
also prevents to a large extent the formation of impervious crusts by 
beating rains. 

The amount of organic matter naturally present in the soil vanes 
quite widely with the type of soil. In general, the upland timber 
soils of the state have much less organic matter than the prairie types. 
The chief reason for this is the fact that in the prairie soils the roots 
of the grasses which once covered them, being protected by the moist 
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soil, underwent only partial decay, while in the forest the leaves of 
ihe trees falling upon the surface of the ground were exposed to com- 
plete decay or to destruction by forest fires. Table 7 gives the amount 
of organic matter in the surface and subsurface strata of the principal 
tvjies of timber and prairie soils of the state at the present time, 
L-idculated from the total amount of organic carbon found. 


Table 7.— Amount of Organic Matter in the Principal Timber and 
Prairie Soils of Illinois 

(Surface 2 million pounds, subsurface 4 million pounds per acre) 


Area and county 

Timlier | 

Prairie 

— 

Surface 

Subsurface 

Surface 

Subsurface 



tons 

ions 

tons 

tons 

riiiihiciatwl: 


10.4 



Hardin 

12.0 



John.son 

17.1 

13.1 



Avora<;e 

' 14.8 

11.8 



l.owiT Illinoisan; 

19.9 

12,4 

26.0 

26.6 

(’lay 

15.4 

10.9 

22.9 

29.8 

Average 

17. G 

1 11.6 

i 24.5 

28.2 

Mifklio Illinoisan: 

Sangamon 

15.7 

! 

1 10.8 

1 

44.0 

52.2 

rp|)(T Illinoisan : 

Knox 

. 1 

22.3 1 

15.5 

58.1 

1 66.0 

McDonough 

27.2 ' 

11.7 ' 

50.0 

59.2 

Pike 

18.9 ' 

17.9 1 

i 

31.5 

46.2 

Average 

22.8 

15.0 

46.5 ' 

57.1 

Karlv Wisconsin: 

LaSalle 

24.4 

18.0 

62.0 

47.7 

McLean 

22.2 

17,1 

'60.7 

54.6 

MonUrie 

19.3 

14,8 

50.9 

48.4 

Tazewell 

17.5 

12.1 

57.9 

62.7 

Average 

20.8 

15.5 

52. 9_ 

53.4 

Late Wisconsin: 

IhiPage 

22.4 

18.7 

G5.3 

47.6 

Lake. 

10.8 

17.0 

77.5 

78.5 

Average 

21.1 

17.8 * 

71.4 

63.1 


To show the value of legumes on soils subject to erosion, the 
nsults obtained in some pot-culture experiments at the University of 
Illinois are presented. A soil taken from the washed hill land in 
Pulaski county was placed in pots, and different elements of plant 
food were added to all except one pot, which served as a check. Fig. 

shows the difference in growth due to the different methods of treat- 
^wnt, Wheat was grown the first four years, after which wheat and 
oats were grown in alternate years. In Pots A2, All; and A12, after 
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Fig. 12, — Effect of Nitrogen as Supplied by Legumes or in Commercial Form 


the wheat and oats had been harvested, cowpeas were seeded and 
turned under for the crop following. The yields obtained under the 
various treatments are shown in Table 8, 

It must be remembered that these yields were obtained in the 
greenhouse under conditions much more favorable than are ordinarily 
found in the field. It is interesting to note that the average yields 
without treatment were 9.0 bushels of wheat and 41.5 bushels of oats 


Table 8. — Crop Yields in Pot-Culture Experiment with Yellow Silt Loam 
OP Worn Hill Land and NiTROOEN-FixiNa Green-Manure Crops 
(Grams per pot) 


Pot No. 1 

A1 1 

1 A2 

All 

A12 

A3 

1 A6 

A9 

A8 

Treatment 

None 

LLe 

LLeP 

LLe 

PK 

LN 

LNP 

LNPK 

LPK 

190, i 

Wheat 

5.0 

10.0 

14.0 

16.0 

17.0 

26.0 

31.0 

3.0 

1904 

WheaJ 

4.0 

17.0 

19.0 

20.0 

14.0 

20.0 

34.0 

3.0 

1905 

Wheat 

4.0 

26.0 

20.0 

21.0 

15.0 

18.0 

21.0 

5.0 

1906 

Wheat 

4.0 

19.0 

18.0 

19.0 

9.0 i 

18.0 

20.0 

3.0 

1907 

Oats 

6.0 

37.0 

27.0 

30,0 

28.0 

30.0 

26.0 

7.0 

1908 

Wheat 

4.0 

16.3 

10.2 

16.0 

13.0 

3.6 

7.7 

3.5 

1909 

Oats i 

10.2 

27.2 

24.2 

34.6 

27.4 

66.8 

51.8 

10.2 

1910 

Wheat ! 

2.1 

15.3 

20.0 

32.8 

21.0 

37.4 

31.4 

4.1 

1911 

Oats 

6.4 : 

11.1 

20.6 

24.2 

32.8 

38.4 

39.5 

6.1 

1912 

Wheat 

0.1 I 

19.3 

18.4 

25.9 

25.9 

25.9 

23.8 

4.1 

1913 

Oats i 

‘6.2 ; 

26.2 

22.2 

24.5 

27.6 

30.8 

21.6 

7.0 

1914 

Wheat 

0.3 

19.9 

15.6 

21.6 

12.2 

13.1 

9.7 

5.2 

1915 

Oats 

12.7 

24.0 

25.1 

22.9 

21.3 

16.6 

17.3 

15.5 

1916 

Wheat 

7.0 

14.2 

10.2 

17.5 

13.7 

7.2 

11.4 

! 

Average of 
. 9 years 

Wheat 

3.4 

17.4 

16.2 

21.1 

15.6 

18.8 

21.1 

3.9 

Average of 

5 years 

Oals 

8.3 

25.1 

23.8 

27.2 

27.4 

36.5 

31.2 

9.2 


Yield Calculated to Acre Basis (Bushels) 


Wheat 

9.0 

1 46.4 

1 43.2 

1 50.3 

41.6 

50.1 i 

60. 3 

10.4 

Oats 

41.5 

|l25.5 

191.1 

136.2 i 

137.1 

182.6 

156.2 

45. 8_ 


Note. — L=limestone; Le=legume; P=phosphorus; K=potassium (kalium) 
N= nitrogen. 
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|H 1 ' acre, and with lime, phosphorus, and potassium added they were 
1(1.4 and 45.8 bushels respectively; that with lime and legumes added, 
t)io yields were 46.4 bushels of wheat and 125.5 of oats; while with 
liuio and nitrogen (dried blood), they were 41.6 bushels of wheat and 
1:57.1 bushels of oats ; and that the average of all pots receiving nitro- 
rrtu and other plant food was 49.0 bushels of wheat and 154.8 bushels 
of oats. 

The experiment certainly demonstrates the fact that soils sub- 
ject to erosion need nitrogen ; and one of the great problems of the 
i'anncr on this kind of land is not only to maintain but to increase 
the supply of nitrogen in the soil. The most practical way of doing 
this on an extensive scale is to add organic matter by turning under 
Lillies and manure, ground limestone being used as needed to cor- 
rect oeidity (see Bulletin 115 of this station). 

To increase the organic matter in soils, it is necessary to utilize 
all tlic vegetable matter produced. Farm manure should he turned 
liLick into the soil as soon as possible. Too often it is left piled up 
against the barn, where it rots the boards and where much of the 
valuable part of it leaches away. Weeds, stubble, and com stalks 
-sliould be plowed under instead of being burned, as is so frequently 
(lone. Crops of rye, or preferably legumes, should be grown and 
turned under ; they will not only increase the organic-matter content, 
hut at the same time augment the scanty supply of nitrogen in these 



ViG. ti.-cowpEAS ON Series 0, University or Illinois Experiment Eield 
AT Vienna 

^ turned under, the cowT)eas materially increase the nitrogen and organic- 
®^tter cvutent of the soa 
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soils (see Fig. 13). A crop of cowpeas or clover is not wasted if 
plowed under ; the increased yield of the succeeding crops may more 
than pay for it. The turning pndcr of cover crops will help to increase 
the supply of organic matter, but this is too slow a process on land that 
is washing badly; one or two entire crops in a four-year rotation 
should be plowed under until the supply is materially increased. 

Sweet clover is one of the best crops to grow for the improvement 
of eroded land (see Fig. 14) for the following reasons: (1) a surer 
and bettor catch may be obtained with it than with red clover ; (2) 
its very dccp-rooting nature and large growth makes it most valuable 
for soil renovation; (3) it will grow on almost any kind of soil, 
whether badly eroded, good, or sto)iy, the only necessary conditions 
being the presence of limestone and the proper bacteria; (4) it will 
furnish a large amount of excellent feed in the form of pasture or 
hay; (5) it possesses a feeding value as high as that of red clover; 
(G) it is one of our best honey-producing plants; (7) it will likely be a 
money ero]) because of the amount of seed it produces and the price 
the seed brings. 

All forms of organic matter are about equally important to the 
soil from a physical stand]) oint, yet legumes are much more valuable 
than other plants because of the large amount of nitrogen which tliey 
contain. A ton of corn stalks contains 16 pounds of nitrogen ; oat 
straw, 12 pounds; wheat straw, .10 pounds; clover, 40 pounds; cow* 
peas, 43 pounds ; and sweet clover, about 40 pounds. A 50-bushcl croj) 



I^iG. 14 . — Sweet Clover on the Vienna Experiment Field 
Growth durittg the first season (seeded iu March), 
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(u' corn requires for its production 75 pounds of nitrogen. To provide 
ihis nitrogen, about 1,500 pounds of average soil humus must be dc- 
I'umposcd and lost to the soil. If the average amount of humus in the 
airfare seven inches is 2 percent, or 20 tons per acre, it would require 

twenty-seven 50-bushel crops of corn to completely exhaust the 
supply of soil humus ; from which it may be seen that even if a soil 
iiiis a good store of organic matter to begin with, it does not'rcquire a 
great many years of cropping to reduce the supply below what it 
should be. This rapid depletion of organic matter is hastened mate- 
I'ially by washing, and it soon reduces the soil to a condition of unpro- 
ductiveness. The more a soil is ‘ ‘ run down, ^ ’ the more difficult it is to 
grow clovei*s or other soil-renovating crops. (See Bulletin 115.) 

3. Tillage . — ^Probably nothing that can be done t-o rolling land 
damages it more seriously than faulty methods of tillage. This is a 
fact \\ hich the farmers of Illinois have not yet learned. The direction 
(if jdowiiig, planting, and cultivation is usually deteimined by con- 
\ enietU'O alone, regardless of consequences. Plowing is more frequently 
doiic up and down the hill than any other way, and the making of dead 
furrows in this direction affords the best possible beginning for a 
gully. The work of one season run-off may be sufficient to produce 
a gully that the next season’s tillage operations will not fill, and the 
sliglit draw soon increases and becomes a source of constant trouble. 

On laud subject to serious washing, plowing should always be 
(kmc along contour lines, or across slopes, the slopes being kept as 
imifurm as possible in order to prevent any accumulation of water 
in draws. When done in this way, the water in running across the 
furrows meets with more obstructions and greater resistance than in 
running with the furrows, as in up-and-down-hill plowing, and more 
absorption takes place. 

While the direction of plowing is important, the depth is of equal 
importance, for a deep layer of loose soil will absorb a heavy rainfall 
without run-off. The soil should be plowed to a depth of six to eight 
inches. 

Planting also should bo done across the slope. The authors have 
observed ditches six inches or more in depth in the track of a planter 
a week after seeding, where the rows had been run up and down hill. 
All the corn had been washed out by the water which had accumulated 
hi and followed the planter track. If the corn rows had been run on 
fhe contour of the slope, this could not have taken place. 

Cultivating up and down the hill allows the accumulation of water 
betwren rows, and this results in the formation of a large number of 
sn\all gullies, in the making of which much soil material is removed 
(see Fig. to and 16). In contour planting, each row retards the move- 
of water down the slope, thus permitting greater absorption. . 
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finch crops as wheat and cowpeas should also be drilled along contour 
linos. 

4. f&sr.— The placing of lines of tile on slopes is a very eifect- 
ivt' uay of reducing erosion. The soil is made more porous, and conse- 
(jiicutly a large part of the water is removed thru the tile, instead of 
roll noting and running off in draws. Slopes frequently have places 

the seepage water comes to the surface, producing cold, wet 
spots. This condition may be entirely remedied by tiling. The expense 
jii\ ulved is the most serious objection to the use of tile in preventing 
eivtsion, 

5. Terraces , — In the southern states it is a common practice to 
terrace cultivated slopes. The type of terrace depends on the steep- 
ness of the slope and the character of the surface soil and the subsoil 
The “level bench,'' “guide row," and “mangum" are all in use. 

The level bench is used on the steeper slopes. Contours are es- 
tablished at a difference in elevation of three to five feet. Each terrace 
is then plowed downward with a hillside plow. In a few years enough 
soil is moved to make a fairly level bench. Each bench must be cul- 
tivated separately, and cuts or tracks across the edge of the bench 
must be avoided in order to prevent destruction by erosion. 

The guide row is developed by throwing several furrows together 
on contour lines. Crops are seeded along or parallel to these rows. 
Ill time, with the use of the hillside plow, these may easily be devel- 
oped into the level bench. In both of these types there is a strip of 
uncultivated land on the edge of the terrace. This should have a 
L'ood sod upon it to hold the soil This uncultivated strip is undesir- 
able. as it is a waste of land and considerable time is required to keep 
down the weeds, which aside from their encroachment upon the crop, 
serve also as a home for mice and moles and as a breeding place for 
injurious insects. 

The luangum terrace (Fig. 17) differs from the terraces just 
described in that it has some fall from the back to the front of the 
terrace as well as a grade of about one inch in ten feet from one end 
"f the terrace to the other. The width of the terrace depends on the 
general slope of the area. In order to build up an embankment, sev- 
eral fiiri'ows are thrown together along a line of proper fall established 
V means of a level, and, to increase its height, soil is drawn to it from 
the upjKT side, making a low, broad dyke. When the field is plowed 
atmin. the ridge may be raised by back-furrowing along the grade line. 
Iris procc.ss may be continued from year to year until the desired 
is reached. The steeper slopes require a higher embankment, 
six feet of fall is allowed between embankments, so that the 
l^Tvaces on very steep land will be 40 to 80 feet wide, and on more 
sloping land 100 to 150 feet wide. By this method the run-off 



Fig. 17.— Mangum Terrace 

(Courtesy, Bureau of Plant Industry, U. S, D. A.) 

is conducted slowly around the slope in a hroad-bottomed ditch to a 
natural outlet, without much washing. It is essential that the water 
be given no opportunity to get over the embankment, as it would cut 
a gully across it, drain the ditch, and ruin this and possibly several 
embankments below. Crops may he planted in any direction, with 
little reference to the terraces, but it is most desirable to have the rows 
run obliquely across them, so that there will be a slight fall along the 
rows toward the ditch. This should aid the soil in absorbing more of 
the rainfall. The manguin terrace has a distinct advantage over the 
other types in that there is no waste land. This form of terrace has 
attracted much attention, and of the various types, is the one best 
adapted to extensive farming. 

If cover crops and organic matter are used to the best advantage, 
and if deep contour plowing and contour seeding are practiced, there 
will not be much need for any terracing in this state. However, the 
mangum terrace, properly constructed, may in some places be used t® 
advantage. 

Filling and Preventing Q ullies 

The owner of. rolling or hilly land must be constantly on the 
lookout for new gullies and must use every means for preventing then 
enlargement. No attempt should be made to crop the veiy baob 
gullied areas. It would be best to reforest these as rapidly as possioi^- 
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^his will effectually prevent further erosion, and after a few years 
will be a source of profit as well. Fig. 18 shows a grove of black locust 
p'Qvnx on gullied rolling hill land on the farm of J. C. B, Heaton, 
ill Johnson county. 

Care must be taken to prevent shallow draws from becoming deep, 
uutillable gullies. A somewhat common method is to scatter straw 
ill them, or to build dams of straw across them at frequent intervals. 
Tins is (^ften done in wheat fields after seeding in the fall. Such a 
method may seiwe to cheek the velocity of the w^ater and to catch the 
sediment, but frequently the run-off is so great that the w^ater washes 
ai'ound the ends of the dams or carries the straw down tiic draw and 
dep(>sits it at the base. Tliesc dams are sometimes held in place by 
rows of stakes driven across the draw. 



Pig. 18. — Black Locusts Browing on Badly Eroded Land 
Farm of J. C. B, IleatoD, Johnson county 


A better plan, used a great deal in some parts of the state, is to 
^o(‘p these draws well sodded, at least until they are so well filled that 
liB'c is little danger of gullies forming (Fig. 19). The sod binds the 
J^'il particles together, while the top growth checks the velocity of the 
'vater, causing the suspended sediment to be deposited. In time the 
ifaw becomes filled so that it may be cropped, but it should be seeded 
again if there is danger of a gully forming. Almost any grass 
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Pig. 19. — Sodded Draw in Mercer County 



Pig. 20.— Dams of Straw Held by Woven Wire Fencing^ Mason County 


that forms a tough sod will answer the purpose, timothy, red-top, 
blue grass being quite satisfactory. This method is practiced very suc- 
cessfully in some parts of the state.^ The grass may be mowed for hay. 

^Some owners in renting their land insert a clause in the lease forbidding 
plowing up of these draws. 
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Where the gullies are small, the matter of filling them is a simple 
(.jie. altho care and perseverance are required to keep them filled. If 
it i-s desirable to crop the field soon, and the gullies are not too deep, 
ihcv may be filled with the plow and scraper in a comparatively short 
time and at little expense. A depression, or draw, must not be left 
here the gully formerly was, or it will be a constant source of trouble. 

Dams of earth, stone, concrete, or straw held by woven wire (Fig. 
*20) are sometimes constructed across a gully in order to catch the sedi- 
niont and thus'fill the gully and prevent its later formation in the same 
In many cases this method has been very satisfactory. It may 
lie used for draws as well as for gullies. 



Pig. 21— a Gully in Central Illinois 

Til is started less than forty years ago, and is now from 100 to 150 feet 
"iOf jiixl from 25 to 65 feet deep. 


The construction of these dams should vary with the size of the 
Sillily and the amount of water flowing thru it. If the gully is small, 
•’a earth dam constructed as shown in Fig. 22, may be all that is 


ixvt/ssai’y to prevent its enlargement (see Fig. 23). If the gully is 
mid the volume of water considerable, a concrete dam should 
he which, in addition to the tile, has a spillway over which the 
water may flow. An apron of concrete should be placed under 
Ihc sjiinway to prevent the undermining of the dam. 

I ig. 24 shows a detailed plan that may be used as a guide in the 
f'onslniction of a concrete dam. The concrete should be well rein- 
bn ced and anchored on each side. The tile may be placed so as to run 
^bner under the dam or thru it. Care must be taken to build the dam 
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with Buffieient strength to resist the pressure of the water. The con- 
crete should extend at least two feet below the bed of the stream, or 
below the frost line. Figs. 25 and 26 show concrete dams in place. 



Fig. 22. — Dam op Earth 


The tile, both vertical and horizontal, must be large enough to allow the water 
to flow away without any of it going over the dam, as that will ruin it. 


The gully produced by a waterfall is one of the hardest to fill, 
since the fall of the water gives it great eroding power, making it 
very difficult to stop its undermining action. As such gullies generally 
occur where the field is in grass, there is a comparatively small amount 
of sediment carried, and consequently the filling goes on but slowly. 
The problem is to stop the recession. Straw and brush should be placed 
under the fall and weighted down with stones or sod, or held in place 
with stakes to prevent their being washed away. Dams of straw or 
brush should be placed at intervals below the fall, and even a solid dam 
of concrete where the gully passes into another field may be of much 
service in completely filling it in time. 



Fig. 23. — Ditch in Champaign County Filled by Means op Earth Dam 

The gully was six feet deep and sufficiently wide at the bottom for a tea® 
and wagon to stand crosswise. It was filled in less than ten years. 
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Pig. 24. — Detailed Plan for a Concrete Dam 


(1) View from above; (2) Looking upstream; (3) Section. C'-~Upstream 
for preventing luidcrv.’ ashing. D — Spillway apron of concrete. Con- 

crete altiitinents for bracing the main dam. F — Steel reenforcing rods, horizontal 
liad vortiffil. 0 — Permanent tile for draining ditch when filled with sediment (the 
siw of fho tiki will vary with the needs, and may run under the spillway if the 
is not deep). H—An opening may be left in the dam to take care of the 
''liter iiinlcr ordinary conditions and reduce the size of the pond above the dam; 

“*5 opening should be closed when the ditch is filled with sediment to that level. 
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EECLAMATION EXPERIMENTS 
Johnson County Experiment Field at Vienna, Ilunqis 

III the spring of 1906 the Agricultural Experiment Station of 
iho University of Illinois purchased sixteen acres of land in Johnson 
(■nnntv near Vienna. The whole area, with the exception of about 
th!'(‘e acres, had been abandoned because so much of the surface soil 
hail l)ceii washed away, and there were so many gullies that further 
( iiltivation was unprofitable (Fig. 27). The land was bought for the 
liutpose of reclaiming it and studying different methods of reducing 

(.‘i'nsiun. 



Fih. 27.-— View of Land Immediately Adjoining the Vienna Experiment Field 
W Ill'll tlio laud was purchased, gullying had not gone very far. (See Fig. 28.) 


l^ai t of the land was occupied by scrub trees, persimmon, elm, and 
>^iissafi'a.s, and by blackberry and other brush. This was removed and 
ill making bnish dams in the ditch running north and south across 
middle of the field. Some of the gullies were from four to five feet 
‘hv}). so tliat the first step in reclaiming the land was to fill them and 
hiake iho slopes more uniform. This was accomplished with plows 
‘'^iid scrapei’s. 

The soil was extremely low in organic matter, the subsoil being 
expusi'd on about one-fourth of the field. These conditions were 
i|?siKtiisil)]p for a large part of the run-off, the low productiveness of 
and the injury to crops by drouth. In two places, about a 
rod of the underlying rock was exposed. 
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The field was divided into five series, A, B, C, D, and E, as shown 
in Fi|^. 29. The division, it will be noticed by the contour lines, was 
more or less natural to the lay of the laud. Series A, B, C, and D 
together with divisions and borders, occupy about thirteen acres 
and Scries E about throe acres. A, B, and C were divided into four 
plots each ; D, into three plots. For each series a somewhat different 
system of rcolaination w^as planned in order not only to study the prol)- 
lems of reducing erosion, but also to determine which system of reclam- 
ation was best under these conditions, as indicated by the crop yields. 

Series A includes the steepest part of the area and contained inanv 
gullies. These w^erc filled and the area was terraced at vertical inter- 
vals of five feet. Near the edge of each terrace, Avhich had a sli^^pt 
slope, a small ditch was placicd, so that the water could be carried to 
a natural outlet at the side of the field without doing much wmshiiijr. 
Each terrace was cropped as a separate area. 

In two places in Scries B wT.re several small gullies, none of which 
was more than eighteen inches deep. On this series the embankment 
method was used, except at the steepest part, where two hillside ditches 
were made for carrying away the run-off. 

Series C was washed badly but contained only small gullies. On 
this series an attempt was made to prevent washing by incorporatiii;,^ 
organic matter in practicable amounts. In the spring of each year, 
with the exception of tw^o years, manure at the rate of about eight loads 
per acre was turned under for corn. 

Series D lies just across the hollow from Series C, and was wmslicd 
•to about the same extent. As a check against the various mctliods 
for reducing erosion, Scries D was farmed in the most convenient' 
way, without any special effort being made to prevent washing. 



Pig, 28. — Same as Pig. 27, but Tex Years Later 
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These series (A, B, C, and D) were not entirely nniform. As 
alioiulv- stated, some parts were washed worse than others and sections 
„i the lower part of the field had been affected by soil material brought 
the higher land. When the field was secured, this higher l^d 
luid a very low productive capacity, as shown by the yield of 9.7 
Imshels of com on Series D, and 11.1 bushels on Series C, in 1906 

lliolirstycar. Many spots would grow little or nothing. 

Series E was badly eroded and gullied and was not cropped. An 
;illeiiii)t was made to fill the gullies by putting brush into them and 
seeding to grass, hut this was not wholly successful. The area above 
the gullies was soon covered with vegetation, so that there was little 
B..il material wa.shed into the ditches to aid in filling them However 
the grass and brush prevented the gullies from becoming larger 
Limestone was applied to the entire field at the rate of two tons 
per acre. No other mineral plant food was applied. Corn cowpeas 
wheat, and clover were grown every year in the order named as a 
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four-year rotation, together with additional cover crops when nrc. 
cssary. The com stalks, the second growth of clover, and the eowj)c-a.s 
were turned hack into the soil. \Vhen clover failed, soybeans were sub- 
stituted, but these did not make a large growth (seldom more tluo) 
an ordinary second growth of clover) , and \vere turned under. 

Tables 9, 10, and 11 give the yields of the crops by plots on each 
series. 


Table 9. — Yields of Cokji in Soil Experiments, Vienna Field: 1900- 1 Olo 
(Bushels per acre) 


Year 

Plot 

A 

B 

C 

. n 

1900 

1 

42,1 

, 18.6 

11.1 ‘ 

9.7“ 

1907 

4 ! 

17.8 ' 

24.8 

31.0 

No plot 

1908 

3 1 

25.0 1 

44.0 

31.5 

31.1 

1909 

2 ; 

30.8 1 

41.5 

41.2 

13.5 

1910 

1 

52.5 

36.0 

27.7 

8.0 

1911 

4 

30.0 1 

31.9 

36.5 

No plot 

1912 

3 

13,7 

37.5 

10,8 

24.4 

1913 

9 

24,6 

36.4 

41.8 

8.2 

1914 

1 

30,8 

13.5 ! 

22.6 

3.7 

1915 

4 

24,5 

14.8 ' 

32.1 

No plot 

Average ' 

29.2 1 

29.9 

28.6 

14,1 


Table 10. — Yields of Wheat in Soil Experiments, Vienna Field: 1900-1915 


(Bushels per acre) 


Year 

Plot 1 

1 A 

B 

C 

D 

1906' 




! 


1907 1 

2 1 

8.9 

io.e 1 

9.4 

5.6 

1908 ! 

1 ! 

8.9 

6.2 i 

8.5 

1.5 

1909 

4 ^ 

7.3 

7.0 1 

12.0 

No j)lot 

1^10 ' 

3 ' 

11.5 

18.8 

16.7 

7.8 

1911 ! 

2 1 

13.1 

19.6 

20.1 

3.7 

1912 

1 ! 

3.0 

2.8 

0 

0 

1913 

i 4 1 

6.9 

10.0 

12.5 . 

No plot 

1914 

1 3 ! 

9 3 

14.7 

11.1 1 

8.4 

1915 

2 

8.5 

15,3 ' 

14.8 1 

5 1 

Average 

8.6 

11,6 

1- "n.7 1 

4.6 


^Oats were sown instead of wheat, but they did not grow high enough to ht 
harvested. 


Table 11. — Yields of Clover in* Soil Experiments, Vienna Field: 1907 191-: 
(Tons per acre) 


Year 

1 Plot 

A 

B 

c 

!" 

1907 

1 3 

.75 

Ml 

.29 

.40 

1908 

2 

.20 

, 1.04 

.30 


1909 

1 


Clover turned under 


1910 


.46 1 

1.08 

1 1.20 

j No pi^ 

1911 

i 3 


Failure 



1912 

2 


Soybeans turned under 


1913 

1 

1.09 1 

1 .78 

1 1.81 

1 -‘I- 

1914 

4 ' 


Soybeans turned under 



1915 

3 

1 Sweet clover turned under 

1 Soybeans turned 

Average 

1 .62 

1 1.00 

1 .90 

1 
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was approximately $18 on 6.8 acres. About two-tbirds of this amount 
was spent on Series A, which had been completely abandoned when the 
tract was purchased and was badly gullied and more difficult to ter- 
race. Series C and D required but little work, since they contained 
only a few small gullies and no terracing was done. 

The value of the crops removed from Series A during the first 
rotation was $66.08, or at the rate of $26.43 per acre for four years, 
or $6.61 per acre per annum. The crops of cowpeas are not included 
in the above. If $6 per ton is allowed for the cowpea hay, the value 
of the crops will be increased about $4.50 per acre, making approxi- 
mately $11.11 per acre on this formerly abandoned land. The approx- 
imate cost of maintaining the terraces on Series A was not over fifty 
cents per acre per annum, and much less on Series B. 

This increase in returns pays for all labor of filling gullies and 
building terraces and maintaining them, and leaves a fair profit on 
each field where washing is largely prevented and the soil conserved. 
Series A is in a condition to be cultivated for years to come if properly 
cared for, while Series D cannot be cropped profitably in its present 
condition. 



Fig, 31, — Sweet Clovee on Vienna Experiment Field 
About 30 inches high, May 31, 1914. 


550 


Bxilletin Ko. 207 


[Aprils jr^ 

Increasing and maintaining the organic matter, using cover crops 
keeping the land in pasture and meadow as much as possible, and pj-a'c! 
ticing deep contour plowing and planting are the most practical mciins 
% soil washing in Illinois. If these methods are praeticrd 

mucrl 'Jmhe badly eroded land can be cultivated with profit. 



Fig. 32. — Corn on Vienna Experiment Field 

Upper Section— Series D, 1914; yield 3.7 bushels. 
Lower Section— Series C, 1914; yield 22.6 bushels. 




